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lJN1TED STATES E:NVIROJ'iMENTAL PROTECTION AGENCY 
WASHINGTON, D.C. 20460 

MEMORANDUM 

OFFICE OF PREVENTION, 
P.ESTICID.ES .A.l'"D TOXIC 

SUBSTANCES 

SUBJECT: .EPA Re-gistration No. 070464.-R; ELEXA (0.95.00% Crutosan), Broad Spectrum· 
· Biofllneicide; Product Chemistry, Acute Toxicity Studies and Ecological Effects 

... _. ,Wai\,er~Request; MRID Nos. 44185S-01 through -14 (Chemical #12S930; Case No: 
.: 06lOq; Submiss~on #S521231; DP Barcode D234872) . 

. FROM: ·; .. ~ ~~ol ~: Glasg~'~,Ph~D._· .· ecv.JL · 
. ·: ·. . Bwlog1cal PestJCJde Branch . · 

,-· .. · ·. .: . · :·: : ... · .. ··Biopesticides ·and Pollution Prevention Division (7511 W) . 

. f~ou~H=•··i?YD:Sjoblad,~h.D.:c~~;. t:/?-1/J~~d~ 
. . . .. · · .. · :·:, · .Bwlog1cal Pest1c1de Branch. . ·. (/ . . ~Y-. ~~ . . 

:· .· ··: :_"·:-:: · .• :·._,·. B.iopesticides·anci·Poll~ti9nP~evention Division (7511\V) 
........ -·- ·.-. ._, 

,. TO: . ·.· ·.·' lt.t~Kumai. · 

:\. 
!.; .. · 

. Regulatory Actiori L.eader 
·: ,._ .. Biochemicai P·estiCide Branch 

· · . · · · Biopesticides and Pollution Pr~vention Divi.sion (7511 \V) 
·: --~ . . . . . 

· .v Acti~n-Requesf~d: · 
. ·. - . .. . . .. 

. :.,· 

·. · . · · On.bec.e~ber:23;: 1996,'Edgar R.13utt.s, Ph.D:, acting as RegUlatory Consultant and Agentfor 
· · • .. :_A.'gf'icwrur~.' Gl);cos):sfeJ1ls; Inc .. · (AGI), ·. subm1~ed several_ studies and ·related. data to. fulfill · 

· reqllirein~nt~ tor the registration ofELEXA., These jnc1uded: 151-10, 151-ll, 151-1.2; 151-13, 151-.. :.: 
.. ·· .16~ .15.(-J 5~)51~ r7; i 52~ i o, ·152-11, 152~ i 2;· i 52-13,. .152-14~· 152-15, 152-16 ·(Mrun·No., 441S58~ · . . 

Q):_through(:I4).·· A wajver request for ~cological effects_-data was. also included.· \Vildlife·· · 
I.Dt~~ation~;· i.Jd.::_perfo.rmed .testing on MRJD numbers 441858~04, -06 and ·-07 and liT Research · 
Insti~te (ITIRJ) conducted .4418~8-08 through -12. The othe~- J\1RlDs completed: by .the. 
manufacturer. · 

· Dr. Bu.rts suinmarized deci~ions from a June 11, 1996 meeting with EPA in a letter to EP.A dated 
JuJy 1, 1996. Jl)·this le.tter; D:r. B~tfs.requested waivers for certain additional toxicity tests and the 
ecological effects tests. These were as follows: Toxicitv Tests-- 152-17, 152-18, 152-20, 1 52-23; 
Ecolo2ical Effects Tests: 154-6, 154-7, 154-8, 154-9, 154-10, 154-1 1 plus toxicity to estuarine and 
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marine fish, mollusks and shrimp, and acute toxicity to the honeybee (no guideline nurribers 
provided). · · 

1 
· 

On June 11, 1997; I spoke with Bruce Jaeger of Stewart PestiCide Associates, Inc., AGI' s new . \ 
agent for tills product, about iruoimation missing from the application packet: The active ingredient . r 
is not manufactured by AGl but purchased, and on p.4 of 151-12, it was stated that a letter from the j 
manufacturer on the purity of the compound w_~~-incl~~ed_. Further, the cover letter stated a data t 
matrix of research was included that provided justifications for the waiver. requests. These were '· 

. missing. Moreover, each of the-toxicity studies performed by IITRI stated the material was supplied 
in a bucket and kept at room temperatur.e from July 2nd through the 8th. Then the sponsor directed' .. 
the laboratory ·to refrigerate the product. The sponsor also requested thy lab to filter the. product 
through a 0.45 micron filter before testing,. There W<lS no justification presented in the packet for-
tills uriusual._request. - · 

On the !"6th of the month, I again spoke to Mr. Jaeger ·about the letter of purity for the active.. / .. : 
He stated the manufacturer was granted an ex~mption. of tolerance and the application for exemption v ·: . · 

. included purity information. However, Mr. Jaeger was not aware the CSF listed t:wo sources for the 
.. active; ·and i told hi~ EPA would need· purity information for both .... · · · · · · 

. . . : . .. . . . . ·. . ·.··· . 

. · Ms.·~~~ of-~e. Biologi~al ~esticid~ Branch_(BPB) .received,a letter fron1 Mi. J~ege_~ de.uril~~--·. · · ... ·. ·.· _{·.':·~~- ':: 
AGI's.respo_nse dated 20 June 1997 and, at the same time, OPP received the.therinal stabilitY--data ... · ·_:.· .-' · .. :. 
on ELEXA, MRID 442923-0't _Mr. Jaeger listed the foilo~ng: ·· · · · · ·. · · : · · · .. · ··; ~ ·. ·. 

. . . ' . ·. ~. . . 
., . ·:,. 'I • 

''A th~rm~l s'tability. study conducted by' Wildlife 'international LTD in accor~ance-Wiili . 
OPPTS 830.6313 .~.· .. demonstrated that ·there·. was _no· degradatio~ in the· sta~ility 'or· . 
composition ofELEXAJor.up to 14 days at 55°C and 20.°C with overall chitosa:ncontent .. 
ranging from 1; 14 to 1. f8% on day 0, and from 1 ~26 to _1.1 j% on day 14; respectively." . ! . 

• . "The sponsor stated that tills (filtration) was.done at his request because filtration is pari of 

• 

the manufacturing process which is now don~ prior to packaging. At the time this material· ..... 
was shipped, filtering was not a step conducted by -the plant.· However, the materials·:_ · · · 

· ·eliJninated by this filtration skp.are by-products,-ofthe extraction of the ~ctive· ~gr~dient (i.~.: · · . . .··; 
crab shell fragments) which are removed becaus~ they clog spray equipment n9zzles:and·.:. ·>:-,· --,' . 
mterfere with dispersement"of product in the field;'~ ·. . . . .·. :. ': ·':_. ~-- : ,:.::;: .·:.:> -:··· :.:-;' .. 

"I have appended a copy of the ve~sion (data matrix) which wa5 subinitt~d to EPA.by ·E.lt;·.· ... :.; -_.·<~ .: :-.·:·::· 
Butts Intemat~o~al, Inc.. on December 23, 1996." · . . · : . ' · ·· ·· · · · .. ."· ·.· ' .... ·: ·: ,:. 

. :. ·'·. ·. 

• AGI has " ... decided to 
not been used for some 

the CSF as a supplier of chitosan since they·have . 
s their sole supplier of chitosan." 

·coNCLUSIONS: · My~_~e~~ regarding Mr. Jaeger's statements are as follows: 

• The thermal stability study satisfies the requirement for storage stability 
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• The sponsor's reasons for filtiationjustifythe change 

• The data ~atrix provides the. needed justific~tion for the requested waivers 

• The ~~w-C-F, Ius the .in_formati~n from th~-req~est. on the ~urity of chitosan 
supphed fo provides the needed data for this reqmrement. · · 

. . .·· . . . . . . . . . . 

. · BPB considers the ma~erial, both chemistry and toxicity data supplied hy AGI, sufficie_rit to 
app~ove the application. · \ 

' I . -

·. · Acute oral.toxicity·. 
.Acute dermal t<?xicity: · 
Acute inhalation toxicity 
Pritiiary eye irritation . . · · 
Primary deimal iJ:rltatibn 

· · · Dermal ~ensitization 

TOXICITY. PROFILE 

IV 
III 
IV 
JV 
.IV 
No 

Acceptabl.e 
Acceptable . 
Acceptable 
Acceptable 
Acceptable 

. . 
Acceptable 

: .· 

.··:. · ,_· .. ·. ·.LABELING: -~The signal_ wo~d is."Caution".frozii the cat~gor/IIIrating f9r ac-~te d~~~-- toxiCity, 
, .· : .... The label however, is inappropriate in calling the product a l:>iofungicide. This wou14 amount to a 

. . . : ·· · significarit ne\\f.lise~ and per his telephone conversation with Rita Kumar; Mr. Jaeger_.will be ~herlng 
.. · .. the label to avoid the need for·a RED. The company will label"ELExA a plant growth reguiatrir ... 
. . . . · AtH presently stites on the label under GENERAL that the sprayed product will.help .plants fight off 
.. ·· ... ·_the llisted.diseases.by enhancing the plant's natural defe~e system. AGI will now delete the claim 
· .-,- · this pr~duct "controls" certain plant diseases. · 

· ... · · The current label inclu.des excessiv~ precautionary statements of practical treatment for human 
: . health, and worke"~ and wildlife protection warnings which, under the circumstances, are supeijluous .. 

Below is appropriate wording from the Label Review System: . 

."!; .SIGNAL WORD: CAUTION.· 

. PRECAUTIONAAY.STATEMENTS: 

Haimful if absorbed through: skin. A void contactwi,th eyes, skin or. · 
ciothing. Wash·th,oroughly with soap and water after handli.ng. 

STATEMENT OF PRACTICAL TREATMENT (SOPT): 

. . 

·IF ON SKIN: Wash with. ple_nty ..of soap and water. Get medical 
attention. For Category III, add "if symptoms persist." 

.. 

. . . (5 
;i'JtVii~~~t~~~~\~t~ii~~l11iJ~~~~,t.~~~~;iilirb;; 
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The reviews of data by BPB are su..111marized below. 
. . ~··// 

Study Summaries: 

PRODUCT CHEMISTRY 
/ 

Guideline No. 151-10: Product identi~ and disclosure of ingredients (MRID 441858-01) 
. ,/ .· . . .· . . 

. EL_EXA ~on~in~~c-~s~ (poly~D-glucos_arrtine ), a ~aturally~o~cUrri.ng comp_ound as its.·· .· .. 
active mgred1ent, <~?C\~?.:.Q>1o mert mgred1ents. This product 1s to be used to control o~ suppre~s . 
Alteria alternqta, Botry'Ws_i.il1~rea, Colletotrichum spp., fusarium spp., Pythium spp., Phytophthora · 
injestans, Piricu/aria qryzae, ~l;i~octoniaspp., ar1d various species ofDowny and Powdery mildew. . . 

' 
The following table summarizes information submitted by the registrant regarding the active . 

· ingredient. 

. Chemical Name: 

. CAS Registry No.:· 
Sy~onyms:· 

. Poly~D-gh,1Cosamine · 
9012-76-4. 
·Chi to sari 

· .·chemi~al.Family: . 
S.ource of .B'iocherriicalf 
Mode of Action: 

0 ligosaccharide 
· trustacei:tJ:t· exoskeleton. 

. ·: Plant growth regulator 

. . : 
.......... _ 

. Chltosan is a.naturally-occurring compound produced from ~hitin.~xtra~ts of ~rusta~ean ~h~ll~ (e:g·./.; ·1. · ·,.. ' .• :. 

crab, shrimp and lobster). In. 1995 EPA approved an exemption for chitosan from the requirement'·.. . . . 
for tolerance on- raw agricultuiat comriiodities. Oth~r ·common applications· of poJy-D-glucosainine :. · 
are as a soil ~endment (fertilizer), :and FDA has approved certain chitin-based products in foods·. · 
as hypocholesterolemic agents, as dietary fiber in low-calorie' diets and· as agents to increase the'. 
specific loaf. v~lume of bread. . · . . · . . 

~- acceptabl~ confidential statement of formula W~~ subriutt~d by_th~ r~gistrant,.exceptfor .. I 

omission of 151-1 0( c )(2)(viii), the structuraL formula of the inert; . However,. as the inert· is· 
· .! .. che~cally non-toxic, BPB doe_s not con~ider this orni~siq~ imporumt, . . . . . . ... :. . 

. ·., 
.• · ..... 

'··.·· •, •• I 

BPB ,.s. Comment: The s~bmitted data. ~n the product identity ·s~tisf)i· ~{reqhlre.~ents of 40 CFR 
158.690..... . . . .. . 

\ :' 

Guideline No. 151-H: Manufacturing process (MRID 441858-02) 

In Confidential Appendix 

Guideline No. 151-12: Disq.Is.sio~ qn the formation of unintentionaf ingredients (MRJD 441858-03) 

. . . 

In Confidential Appendix 

.. · .. \•, 
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Guideline No. 151-13: Analysis of samples (MR1D 44185.8-04) 

In Confidential Appendix 

. . 
Guideline No. 151-15: Certification of ingredient limits (MRJD 441858-05) 

In Confidential Appendix 

Guideline No. 151-16: Analytical methods for certified limits (MRID 441858-04) 

In.Confidential Appendix 

Guideline No. 151-17: Physical and Chemical Characteristics (MRIDs 441858-06 and -07) · 

The registrant submitted information on the physical and chemical characteristic.s of the 
formulated end-use product which are surrimanzed below:. · . · 

Study Type' . 

.. 
Color 
Physical State 

Odor 
:.Density 

(SpeCific Gravity) 
pH 
Storage Stability 

.Viscosity 

Characteristic 

·. Colorless · . 
tiquiq. at 20°C - · ·, 

small suspended white· particles 
· Halide ~ very faint rriusty, moldy smell. 

. 1.00 g/rnl ·at 20°C 
. ·. (f003) .. 

5.34 at room temperatUre 
Thermally stable for 2 weeks at 

. 20°C and 55 oc or m sunlight; 
·. no endothermic or exotherlnic reactions 

with'aliuninurri, iron: or tin 
100-1~00 .centipo~ses minimum 

(Brookfield 1% in 1% acetic acid) 

Source 

MRID 441858~06. ·. 

MRin 44185.8-06 
·. MRID 441858-06 
. MRID.441858-06 
. MRID 441858-06 

MRID 441858-06 

MRID 442923-01. 
MRID 431732-00 

(Reg. No. 67883-1) 
..·: 0 milslyr.ofHDPE at 20°C 

:·;· . 

. / Corrosion' . 
Char~cteristics MRID 441858-07 

. BPB's;Co~ent: The submitted inf~imation on chemical and physical charact~ristics satisfies the 
· requirement of40 CFR 158.690. · · 

PRODUCT TOXICOLOGY 

Guideline No. 152-10: Acute Oral Toxicity Study in Rats (MRID 4418?8-08) A single, limit dose 
(5,000 mglkg) gavage dos~9f~e.re.St compound was tested·in male and female rats. All treated 
animals gained weight during·th~·shidy, with no clinical symptoms observed. The LD50 ofELEXA 
was determined to be greater than 5,000 mg/kg. Coregraded: Acceptable; Toxicity Category IV. 

: \ . 
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Guideline No. 152-11-: Acute Dermal Toxicity Study in Rabbits (MRID 441858-09) . A single, limit­
dose (2,000 niglkg) application of the test compound was tested in male and female rabbits. All 
treated animals gained weight during the stUdy, anp slight erythema observed in 4 mal~s, and 2 · 
females at remo.val of coverings, cleared by day 2. The LD50 ofELEXA was determined to be greater 
than 2,000 mg/kg. Coregraded: Acceptable; Toxicity Category III. · 

. . 

. , Guideline No. 152-12: Acute Inhalation Toxicity Study in Rats (MRID 441858-1 0) A single 
maximum achievable dose (> 3:6 mg/1) concentration of the-:test material was tested in male and 
female rats: All treated.·animals·gained weight during the study, and no. clinical signs observed. 
Uterine ho~sdilatated ~-2 fem~es at necropsy. Th¢ LC50 ofELEXA_was determined to be greater 

. than the tested con~entration (>3.6 mg/1). Coregraded: Acceptable;, Toxicity Category.IV: : 

. Guideline No. 152-13: Primary Eye hritation Sfiidv in Rabbits (MRID 441858-11) A single (0.5 ml) . 
·.dose-applied to male and female· rabbit's eyes. ·Grade 1 conjunctivitis seen·in 5/6 rabbits (hyperemia) 
· and also discharge ih. 1 of the hyperemic animals· at 1 hour reading and dear by 24 hours ... 

.. Coregraded: Acceptable; Toxicity Category IV. · · 
-~ . . . . :- . . : .. .. . . . . .. 

( · . .- .· ... ·. . G~ideline ~o: .152-14: Pri~acy Dermal I~tatio~ Study in Rabbits (MRID 441858-1 l)A. single (0.5 · 
'· ...... · · ~ . iiil) dose· applied to s~te on rabbit skin. No erythem~ or edema obserVed at any reading. Coregraded: 

.. 

·Acceptable; ToxicityCategory 'rv .. :. ._ .. : ·· · '· 
. . : . . . .. - . . . . ' . . . . . 

. . . .. Guideline No ... :152-15: Dehiyecf co·ntact .HyPersensitivity (Dermal Sensitization) iri Guinea Pigs 
·. (MRID 441858~1~) Whe•n a·· modified Buehlet method.'(Rhz and. Buehler, i980) is used, the test 
. \ ·compo~d cioes ·not 'appear to· be 'a derrnal:·sensitizer iii ·male Hartl~y guinea· pigs; .following 3 

indu~tions {100%) ~d challenge (100%).·, No indication of dermal erythema after chalienge or 
induction. Core~aded: Acceptable'; Not a deiQJ.al sensitizer. . . . . . . 

• l ••• • • ' 

.. Guideline No.- 152;. 16: Hypersen~itivity Inc.idents ·Report - ELEXA (MRID 441858-14) ··No 
-_i~cidents reported:. .~. . . 

. , =~~ :.~· .'/ ..... _.: ·. · .. ·-:.· .· ::·.· .·· ·. · .. ··.. . .. . . < ... · ·. I ·• •. 

,. _.:'.'; .. 
-\. : .j . 

··Guidelines No.' 152-17: StUdies· to detect ·genotoxicity: 152-18: Cellular immune response: 15:2.-20: 
· 90~Day feeding: 152 . .:23: Tei:atogenidty: The manUfacture~ of this product has. requested waivers for 

! the toxicologk ~ttidies listed here.' AGl beli'eves these. are justified ba5ed. on the low co~centration 
• .. _ ....... -

~f chitosan in ELEXA;'iis ·low·to:Xicity~~d'its,widespread_natutal occurrenc·e in the envirotiment. · : · 
BPi:l' grcin'ts. this r_equest .... : ·.··.: . . . . .· . · .. · . ·. ·. . . . ' . . . . . . 

. . . . . ' . . . ·.· ·.· .. 

15·4~6: Acute ·avian or~l ·toxicitY-~ B~bwhlte·:.154-7: Acute avian dietazy toxi~itY - Mallard: 154~8: 
· Freshwater fish toxicitY -Rainbow trout: 154-9: ·Freshwater'invertebraie toxicity ~ Daphnia: !'54~ i 0: 
·Nontarget' plant testing·- Erid use product: 154-11: Nontarget insect testing- End use product: Acute 
toxicity - Honeybee The manufacturer of this product has requested waivers for the eco,logical 
studies listed here. AOI. believes these are jus.tified based on the. low conce~tration of chi.tosan in ·. 
ELE~, its low .toxicity artc!)ts \0cfespread natural occurrence in the environment. BPB grants this 
request. 
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BPB's Conclusions and Recommendations: As a plant gowth regulator, the active ingredient has 
been granted an exemption from requirement.oftolerance foi: any raw agricultural commodity (Title 
40 CFR Part 180.1 072), and the inert ingredient is chemically non-toxic, BPB finds the Toxicology 
infonnation adequate. 

'. 

'·· .. - . 

~ .. . i . 

. . .-: .... .;._ 

'' . 
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DATA EVALUATION. REVIEW FOR ACUTE ORAL TOXICITY (§ 152-1 0) 

Product Manager: . 90 Reviewer: Carol Glasgow, Ph.D: 
MRID No.:· 441858-08 Report Date: September 1996 

·f//1]1 1/lJ/17 Testing Laboratory: liT Research Institute 
Repor(No .. : Project No. L08632,.Study No.. 1 
Author(s)> William D .. Johnson, Ph.D., D.A.B.T. 
Speci.es: · Sprague-Dawley (Crl:CD®BR) albino rat 

'V~ight: males: 2.49-263 g; females: 188-219 g 
Age: -8 weeks 

· Sex: · · 5 males, 5 females . 
. Source:- · Charles River Laboratories, Portage, MI 

. . Test Material: Elexa, Lot No. AGI 02-1 05F; cloudy, brownish-yellow liquid 
· ·Quality Assurance (40 CFR§t60.i2): Included, acceptab~e ·· 

.. · Summary:,. 

, 1~. LD50· (ing/kg): i . >,5,000 

· -: · 2. ·Toxicity 'Cat~gor{ IV .' 
• • • • • • #' •• 

3. · Classification: Acceptable. 

}»roced.ure (D~viation from §15i~19): Animals acclimated mini_mum of2 weeks .. Rats 
.. _: weighed, fasted for -·19 hours and re-weighed. After fasting, rats dos.ed by gavage Jor Limit Test 
· at 5,000 ·mg/k.g. Feed restored approx_imately 3 hours hiter. ·Body weights taken additionally at 
. ·days 8 and·15 .. Animals observed daiiy fo_r 15 days and necropsied. .' . . . 

Results: The LDso ofElexa is S,OOO·mg/kg. Clinical observations. in rats .were normal, as were 
·. weight gains and rieqopsies. - : . 

\ . :' . . . 
:·-: ·· ·. -~.- · BPPD' s Comrrierit: 'BPPD. finds this· material-to meet the. requirement for acute oral toxicity 
.·.. . '·;. §152~·10. .. ··:.'. . . . ·. . . . .. · . . : .. 

.. 

~· "f •. 
. . r: 
. :. ~ . 

... . . • .... ·.·.·'.·~· .... : 
~~)~~:~~~.\Kl~i;i~~.J:;~···:~ · -~~ ::1· ;·._!!. .: :.::~::~:~.-~-- =.·::· \ ·;;::~:~~>~:-~~~ ~--;·. -;~\ :.~:·~;:_: .. ::·;::·; .. ~~: :).~·-~~:(:;;~~::~~:~~(~:~.·~ -.~: .. ·;~:x(-~~:~~-'.f.:~;·;~J ·::~· 
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DATA EVALUATION ~VIEW FOR ACUTE DERMA.L TQXICITY (§ 152-11) 

Product Manager: 
MRIDNo.: 

90 
441858-09 

Testing Laboratory: liT Research Institute 

Reviewer: Carol Glasgow, Ph.D. 
Report Date: September J 996 

Report No.: ·Project No. L0863:2, Study No. 2 
Autho.r(s): William D. Jphnson, Ph.D:; D.A.B.T. 
·sp_ecies: New Zealand White rabbit.· · 

Weight: . males: 2.41-2.84 kg; females: 2.56-2.81 kg 
Age: · 12 weeks 
Sex: 5 males, 5 females 
Source: . Kuiper Rabbit Ranch, Gary, IN. 

Test Mat~rial: Elexa, Lot No: AGI 02-105F; cloudy, broWnish-yellow liquid· 
·- Quality Assurance (40 CFR §160.12): · Incll.,lded, acceptable 

·sum~ary: 

_1. · LD50 (mglkg); >2,000 .. 

2. Toxicity Category: . III · 

3 .. Classification:· 

·Proc.edure (Deviatio~ from §152-llf ·-Animals. ac.climated 2 weeks. Test aniinals clipped on 
. approximately 10% (about 240 cm2) of the back the day prior"to application and skin·checked for 
.lesions .. Animals weighed immediately. before dosing. Filtered.test article spread on shaved ·. · · · 
detmal area and covered wi!h a 12.8 x 11.5cm surgical9fessing.· Pad covered \Vith plastic·and 
secured by lint-free·cioth and· an elastic ba.Ijdage .. Coverings maintained for"24 hours; wrappings·· 
re.moved and test si~es gently wiped with a ·gauie pad moistened with saline aild towel.::dried. . :. 
Anim~ls observed for clinical signs several times after dosing and at least once daily during the 
observation period.= Body_ .. weights taken at 7 4ays and termination of study;· Necropsy perfoimed . 
on all aninials. .• . . . :. 

' ' 

Results: No deaths:m.this stu·cty .. All maies ~d 4 females g~ed weigbt approp~ately, hut one ... 
. female gained o.o6% over the ·observation period .. :No clinical signs observed in any·rabbit .other· . 

. . than er-ythema in 4 males and 2. fem;:tles on the first day of observation immediately after removal' 
of coverings. ·Nothing unusual in necropsies. · . . ·. . . 

BPPD' s Comment: This study meets the requirements for § 152-11, acute dermal toxicity arid . 
will be accepted by BPPD. · 

. . r: 
. ~ .;. . 
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DATA EVALUATION REVIEW fOR ACUTE INHALATION TOXICITY (§152-12) 

Product ~anager: 90 ·Reviewer: Carol Glasgow, Ph.D. 
MRID No.: 441858-10 Report Date: September J 996 
Testing Laboratory: liT Research Institute . 

·. Author(s): St311ley Varina, B.S. · 'j ~ i11 i 
·Report No.: Project No. L08632, Study No.6 (JfJJ 
Species: Sprague-Dawley rat (Crl:CD®BR) . . . . lj /J J9/ 

. · W_eight: males: 254-275 g, females: 182-202 g 
Age: . -8 weeks 
Sex:· · 5 males, 5 females . . 

· Source: .. Charles River Laboratories, Portage-, Ml. 
Test" Material: Elexa, Lot No~ AGI 02-105f; cloudy, orownlsh-yellow liquid 
Qu~Iity Assurance·{40 CFR §160.12): Included, acceptable . 

· :. Summary:· ·1. LC50 (mg/L): · >3.6 

• .. 

2. T~.xicity Category: 

3. Classification: ... ... .. . 

IV 

. · . Ac~eptable ·. 
I 

' . . ,. 

Procedure (Devi.atiori froni §152-12): Acclimation time for test.animals at least 2 weeks. : · . ··_" _: 
Obser\ratibns' were made after exposure (observations during exposure not possible due to .:· · . . . · -
·configuration of test chamber),. and daily there~er. (No"mentiori"of exce~s test material be.ing ... ·: 
Cleaned from. anlmal"fur at"" rein oval from. chamber).· Body. weights taken,prior to exposure, one : 
week lat~r and prior to micropsy. Necropsy perfpriried on al~ animals.· · 

. Expos~re c~~ditions .(recorded every 3.0 mjnutes): chamber (Cole-Pariner.electronic 
·thermohygrometer): temperature (7~:-:74 of), ·humidity (55-60% RH); ambient: tempera~e (65-
78 °f), humiditY (61-72% RH). , . '· . 

. . 
., . 

P~icle si~e. analysis perfo~ed on duplicate .samples of material drawn fr~m ~e. bre~tiilii~ . · . ·. : · 
· ·'· zone. ofihe .animats.arid measured with a Quartz Crystal Microbalance cascade. inlpactor : · · · 

.. (California Me~urements ·Inc~)'at 23. ~d 85 m:in~tes iilto exposure.,.. · · · ' · .. · 1 

Concentrations measured gravimetrically. Samples taken every 60 minutes from the 
breathing zone of animals and collected on filters. 

Aerosol generated by CJ. Laskin~ebulizer with filtered compressed air adjusted to generate 
appropriate aerosol. ~ ··. ·. ' ". · · 

:.-- .1~. 
~~~iwlb~~:.*~~~)~iiJ~-~~i;~~j~~~~:!;~i,~\:L;.~~~;:,~'~;::,::~-.:~,~.<:;_::~_.:-.. ;·\ ~-~~:;~~£;Y .. X:;:-: ... ;, ::if: ... :{j~~~z~~;~~i~'t+i~J.t~~·~{~~~J~l~i~f~1~t~~i.~1iWi~ 
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Airflow = I 03 lpni, measured every 30 minutes with a calibrated magnehelic differential 
pressure gauge (Dw-yer Inst., Inc.) and oxygen concentration measured 7 times, with a range of 
21.2-21.3% (Lynn Model6200 oxygen an~lyzer). · 

Results: No deaths observed at the maximum achievable LC50 ofthis product for rats of ~3.6 
.. mg/L, with an MMf'\D ranging from 0.66 to 0.93 microns and GSD ranging from 4.15 to 3.05 . 
. All animals .gained wefght over the observation period~ Necropsy fin.dings uiiremarkable, except 
· fo_r 2 females having di~atated ute~n~ ho"ms. · 

.· . . i . .. . . 

BPPD's Comment: Excess material not cleaned from animals' .fur. after exposure as required by 
§8F3 .. N~ither the' MMAD nor the chamber test material concentration w_as continuously stable . 
during time of measurements·. The MMAD was only measured ·twice and increased by about 
50% betwee~ the first ~d seco~d reading. The chamber conce~tration doub.led between th~ first 
and second time and increa.Sed by the same amount by the third reading~ Only by the final 

. reading"(approximately the same· a5·rea.ding number 3}did the concentration seem to stabilize. 
However, BPPD will accept'the data as presen,ted for. this study, §152-12. 

. . . . . 
I. 

-. 
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·-~ . , . 
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DATA REVIEW FOR PRIMARY EYE IRRITA_'f.ION,TESTTNG (§152-13) 

Product Manager: 
MRID.No.: 

90 
441858-11 

Reviewer:-· 
Report Date: 

Carol Glasgow, Ph.D. 
September J 996 

fJ1Jj o/ 11 ln Testing Laboratory: liT Research Institute · 
Report No.: . Project No~ L08632, -studyNo. 3 
Author(s): . William D. Johnson, Ph.D., D.AB.T. 
SpeCies: New Zealand White rabbit 

.\Veight:, _2.64,.2.94 kg·.· 
. Age: -12 ·weeks 

Sex: J·m~le, 3 fein~e. . 
: Source: . Kuiper Rabbit Ranch, Gary, IN 

Test :Material:. Elexa; Lot No. A9'I 02-105F;·cl~udy;brownish-yellow liquid 
Quality Assura~ce (40. CFR §160.12): ID.clude<,l, acceptable . 

Summary: · 

·:. ' '· . 

. Procedure· (Deyi~tion from §i52-13): :Arumal; ac-climated at le~t' 13 days before test. Eyes of· 
. ···rabbits examined )Vith fluorescein anci ultr'!-~ioletlight prior to dosing. One-tenth ~illiliter of· 

- test. substance in'stilled ~nto conjunctival sac of right eye and eyeJids held together about 2 . . 
seconds. C~ntralateral eye ser'-'ed a5 control. Ocular responses were recorded at one hour, and 

· · on days·l~ 2' and 3 post-instillation. Fluoresc«?ifi·an~ an ultraviolet light' used at 24 hours and 
subsequently until-reversal was noted. (No mention of method_ u~ed for evaluating the ocular 
effects, except for fluorescein.) All rabbits weighed immediately before treatment. Abnormal 
pharmacologic or toxic signs noted. Draize scoring system used and presented in study report. 

. ·' . : . '- . . . . . . . 

· . ·Results: ·This test sub~tance:is·slightly irrltati~g)o.rabbit eyes. ·conjun~tivitis obse~ed ·ill 5/6._'· 
.< _·, · .. rab~its at the: ~rstteadmg; ~ade.l ~or hyper~niia and grade 1. for discharge_ in 116. Conjunctivitis 

· cleared completely in all rabbitS-~thiii 24 hol.,li's .... · · · ·· 
• "f • • • • • • • • ••• • • •• ...... .• • :. • • 

B PPD' s Comment: · Se~ al~-ri maik~d info~~tio~ above-on the.l~ck ~f ocular: observational 
method in the study reporbis·required.by §81.4 .. BPPD accepts-the above stUdy as completing. 
the requirtments for'§l52.:.13. . . . ' 

!' ~:. . -~ 
• :.: . .A. 
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DATA EVALUATION REVIEWFORPRJMARY DERMAL IRRJTATION (§152-14) 

Product Manager: 90 · Reviewer: Carol Glasgow, Ph.D. 
MRID No.: 441858-12 Report D~te: September ! 996 
Testing LabQratory: liT Research Institute 
Report No.: Project No. L08632, Study No.4· 
Author(s): William D. Johnson, Ph.D., D.AB.T. 
Speci~s: New Zealand White rabbit . 

Weight:· · 2.57-:2.89 kg·. 
Age: -13 weeks 
Sex: · 3 rr!ales, 3 females 
Source: Kurper Rabbit Ranch, Gary IN 

. Test Material: Elexa, Lot No. AGI 02-lOSF; cloudy, brownish-yellow liquid 
· Quality Assuran·ce (40 CFR §160.12): Included, acceptable 

. ' Summary:. 
' I . . 

1. Toxicity Category: . · IV \ 

2.. Classification: · ·Acceptable · 

_· Proc.edure (Deviation from §152-14):--Animals acciimated for 3 weeks. 'Rabbits shaved on: . 
dorsal area ciftrtmk e--240 cm2) and skin exap-tined for irritation on day prior to test.: .Filter¢d.test 

·material (0.5 ml) applied to a test site (not defined)' and COVered with a 2.5 X 2:5 em 12-ply COttOn . 
gauze pad secured with porous tape .. Rabbits were \vrapped in lint-free cloths secured by elastic 
adhesive bandages (Elastoplast®). After 4 hours exposure, ~appings removed ana the test site 

· rinse<;l with water. and. wiped with gauze. Rabbits weighed immediately before dosing. 
Observations for erythema and ederria were made at I, 24, 48 arid 72 hours following patch· 
removal. Draize gnid.ing seal~ used for scoring. . · 

·Results: This product is .~ot a dermal irritant. No rabbit eXhlbited.any ·erythema or edema. at any · 
1 poitit i~ the stUdy • . . \ 

' .. "BPPD; s Comment: AcceptaQle to' BPPD to complete the requirements for § 152~ 14 . 

.. 
~ 

. . --: . ~ ,;. 
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DATA EVALUATION REVIEW FOR DERMAL SENSITIZATION (§152-15) 

. Product Manager: 90 Reviewer: Carol Glasgow, Ph.D . 
MRID No.: 441858-13 Report Date: Sep~ember 1996 
Testing Laboratory: liT Research institute 
Report No.: 
Author(s): 
Spt;cies: 

Weight: · 
Age: 
Sex: 
Source: 

Test Material: 

Project No. L08632, .Study No. 5 
William D. Johnson, Ph.D., D.A.B.T 
Hartley albino guinea pig 
345 -'449 g 
~5Y2 weeks 
30 mal~s 
Sasco, Inc., Madison, WI 
Elexa, Lot No. AGI 02-1 05F; cloudy, brownish-yellow liquid . 

Positive Control:. 1-chloro-2,4-dinitrobenzene (DNCB): induction- 0.3 ml of0.05% DNCB 
. vvlv in 95% ethanol; challenge - same as induction 

Quality Assurance (40 CFR§160.12): Included, acceptable 

Method: · Modified Buehler · 
\. i• 

Summary: 1. . Rating: Non-'sensitizer 

' 
·. 2 . .Classification:· Acceptable 

. Procedure (D~viation from; §152-15): Acclimation period ;_2weeks. (No· irritation screening 
of test substance performed.) B~th the induction concentration and the challenge were 1 00%. · 
Duri.ng induction, 10 pre-weighed animals treatedwith 0.3 nil tesfsubstance·once each vveek for 
3 :weeks on pre-clipped test sites under an occlusive 25 rnm Hilltop Chamber secured with elastic 
adhesive bandage.(Elastoplast®} After 6 hours of exposure, chambers removed. Ten pre­
weighed animals used for sham control study and treated identically to iest material animals, but 
with no test materiafapplied. Two weeks followitig the last induction treatment, challenge-dose · · 
applled to ~·est.anima1s and naive controls. Skin evaluated 24 and 48.hours atler chamber · 
removaL Readings .repeated iller first ·induction applica{ion~ and after challenge. AlJ guinea pigs· 
depiiated with Neet®hair remover. approximately 24 .hou~s prior to 24 hour scori11g for challenge 
phase .. Aliimals weighed weekly: Dniize scale used for evaluation scores. (Positive control 

· animals.(IO pre-weighed) treated in the sarrie manner, but rio sham control group included.) 
. . ,. . ·. . . . . . . 

Results: No dermal sensitization ·exhibited with this test substance. All animals gained weight 
and none exhibited toxic reactions. 100% ofthe positive controls were significantly positive. 

BPPD's Comment: Several minor comments are given in the parentheses listed above in the 
Procedure section. However, :BPP..D accepts the results as indicating non-sensitization and 
completing the requireme~tkfor :§ i'~-15. . . . 

·fk 

·/ 


